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Abstract-Suya spices are seasonings added to suya (Barbeque meat) and are becoming famous as compliments to meals such as fries and soups. Suya spice is consumed majorly in the northern part of Nigeria and by a few southerners. This study is aimed at analyzing the proximate and mineral compositions of suya spice obtained within Agege metropolis with respect to ingredients, processing, handling and storage respectively. Suya spice samples were obtained from Oko oba, Mangoro, Abule egba, Oniwaya and Pen cinema areas within Agege and from Ikeja as the control sample. The proximate analyses of the suya spices were determined by adopting the methods as described by the Association of Official Analytical Chemists (AOAC) and Pearson's Chemical Analysis of Food. Results of proximate analyses showed significant differences in most of the parameters. Ash content was observed to be highest in Oniwaya sample (4.65±0.42), crude fibre was highest in the Ikeja sample (14.91±0.02), fat content was highest in Abule egba sample (14.04±0.05), protein content was highest in Pen cinema sample (10.29±0.09), carbohydrate was highest in Mangoro sample and Energy value was highest in mangoro sample (56.34±0.73) respectively, while moisture content was least in Pen cinema sample (6.09±0.06). Results of the mineral composition revealed sodium content to be highest in the Ikeja sample (13.75±0.02), potassium was highest in Oko oba sample (56.70±0.01), iron was highest in Mangoro sample 1.58±0.01, calcium was highest in Abule egba (21.46±0.26) and Oko oba samples (21.46±0.01) respectively,while magnesium (9.59±0.012) and copper (1.59±0.01) were observed to be highest both in Abule egba sample respectively. The lead content was reported to be less than 0.1ppm in all samples. As such, suya spices which are made from natural ingredients and possessing high nutritive values may be recommended as a natural flavour enhancer in foods and sauces.
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I. INTRODUCTION
Highlight Spices are used in cooking to add flavour and aroma to foods. Commonly used spices are thyme, curry, nutmeg, sweet basil and pepper. Suya spices are Nigerian native spices usually a blend of various spices, used on roasted meat (barbecued meat) to provide it with a distinctive wanted taste and flavour. It is the special blend of peppers and [2] . These spices aid in giving palatable flavour and aroma to suya.
Because suya spices are often sold alongside suya meat, whose consumption poses a higher risk on health, it is important to analyze the proximate and mineral composition of suya spices separately to promote its commercialization and consumption without having to eat suya. Proximate and mineral analysis of food plays an important role in evaluating their nutritional significance and how beneficial they are to health and since suya spices are made from various condiments and spices such as peanut, ginger, onion, chilli pepper, paprika and salt, it is important to establish its nutritional composition to encourage commercialization thereby making it readily available to consumers in more hygienic conditions. From our study, we have been able to establish that suya spices are packed with highly beneficial nutritional and mineral compositions and can therefore be utilized without having to eat suya.
II. MATERIALS AND METHOD

A. Materials
Suya spices were purchased from five suya vendors at Oko oba, Mangoro, Abule egba, Oniwaya and Pen cinema areas of Agege, Lagos State, Nigeria. A branded suya spice, regarded as the control sample was purchased from Shoprite, Ikeja, Lagos state.
All reagents and chemicals used were of Analytical grade.
B. Methods
Proximate analysis This was carried out as described by [11] and [12] Moisture Content Moisture content was determined by adopting the vacuum oven drying methods using the MermettTM vacuum oven at 70°C±2°C. 3g each of the samples were weighed into dry and previously weighed petri dishes. These were dried to constant weight. Moisture content was calculated as amount of water lost as a percentage of the initial weight of sample.
C. Ash Content
Ash was determined using the CarboliteTM Muffle Furnace at 450°C±5°C for 3 hours (h). 2g each of the samples were weighed into correspondingly labelled porcelain flat 
D. Total Fat Content
Total Fat was determined using the soxhlet extraction method using FOSSTM Soxhtec 2050 equipment. 3g of each sample was weighed into a cellulose thimble of 33 x 80mm dimension and attached to the magnetic holder of the equipment to which were attached correspondingly labelled aluminium cups containing 70mls of petroleum ether. They were fitted onto the heating mantle with an operating temperature of 100°C±2°C for 80 min for continuous extraction. Thereafter the aluminium cups are placed on a steam bath for 30 min to evaporate the ether and later dried at 100°C±2°C in the oven, cooled and weighed until a constant weight was achieved. Fat content was calculated as amount of substance retained as a percentage of the initial weight of sample.
E. Crude Fibre Content
Crude Fibre was determined using the FOSSTM Fibretec hot and cold extraction units. To 1g each of celite in labelled sintered glass crucibles were added 1g each of the samples. To theses were added 1.25 (%v/v) sulphuric acid and 1.20 (%w/v) sodium hydroxide and thereafter transferred into the columns for sample digestion. To each digestion tubes were added 3 drops of octan-1-ol. Samples were washed with distilled water and drained and thereafter transferred to cold extraction unit whilst eliminating traces of fat using acetone. Samples were dried in the oven at 130°C±2°C for 2 h. Samples were cooled and weighed and returned to the furnace at 525°C±15°C for about 3 h until constant weight was achieved. A blank determination containing no sample was carried out to balance errors. Crude fibre content was calculated as amount of substance retained as a percentage of the initial weight of sample.
F. Protein Content
Protein was determined using FOSSTM digester and distillation units followed by titrimetry. Into labelled digestion tubes were weighed 2g each of samples and to these were added 20ml of sulphuric acid and two kjeltabs as catalysts. These were digested at 430°C±5°C for 1 h. The tubes were then transferred into distillation columns and further digested with 10M NaOH and the distilled ammonia is collected into the green boric acid solution which changed to pink after about 6 minutes of distillation. The boric acid solution was then titrated against 0.1M HCl to a bluish-green endpoint.
% Nitrogen = Titre value x Conc. Of Acid x 14.007 x 100 Weight of sample % Protein = % Nitrogen x 6.25 1000 Carbohydrate content was determined according to the method of [3] as the difference in the sum total of all proximate parameters from 100.
Energy Value was determined by estimation as the sum of protein and carbohydrate values multiplied by 4 and fat content by 9 as described by [3] .
G. Mineral Analysis
Mineral composition was determined in accordance with AOAC, (2010) using Shimadzu™ AA-7000 series Atomic Absorption Spectrophotometer (AAS). This was carried out after dry ashing and acid digestion of samples.
H. Statistical data processing
All analyses were carried out in triplicates and data was analyzed by the One-way Analysis of Variance (ANOVA) using SPSS (version 23). [4] . Results were expressed as Mean ± standard error of mean. Significant differences among the treatment means were evaluated using the Tukey HSD and the new Duncan multiple range test at p ≤ 0.05. Results represent Means ± SEM. Any two means not followed by the same letter are significantly different. Low moisture contents below 10% with significant differences were observed for all brands of suya spices ( Table  1 ). The differences in moisture levels may be due to the moisture levels of the other components of the spice or due to improper spice packaging or storage of spice in humid environments. However, the low moisture levels may suggest that they might be less prone to microbial attack. [5] and [6] reported that levels of moisture content give meaning to the presence of microbes in foods. The moisture content of any food is an index of its water activity and is used as a measure of the stability and susceptibility to microbial contamination [13] . Hence, the low moisture content may permit the suya spice to be stored for a long period with minimal microbial contamination. Low moisture content can therefore enhance the stability of the spices after processing.
III. RESULTS
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Ash constitutes the inorganic component of food and this provides us with an estimate of the mineral constituents of the food. The ash content is often regarded as an index of mineral content in biological mass [14] . The ash content of the spices were observed to be significantly higher in three of the brands, including the branded sample (Control). These differences may probably be due to the difference in the origin and varieties of samples [6] . Also the storage of food samples may possibly affect the ash contents as improperly stored samples are prone to microbial attacks and contamination with foreign particles which might contribute to a higher ash value.
Fat content is significantly higher in two of the samples and the difference in fat contents of the spices might be due to the amount of fat contained in the type/source of spices used. Protein sources with higher fat contents, and such as in the full fat state will introduce higher fat levels. The fat content of the foods may constitute saturated, trans, monounsaturated and polyunsaturated fats [7] . High fat content in suya spice is however undesirable as this may pose problems of rancidity, leading to off-flavours and hence a reduction in its shelf life. In addition, a protein source supplying high fat content may be low in crude protein content (Table 1) . Protein are required for body building, renewal of body cells and a host of other physiologic functions, as such, its relevance cannot be over-emphasized. Suya Spice with high protein content is therefore most desirable. Significant protein values were observed in some of the samples, including the control sample with high fat contents ( Table 1) . This may be due to higher inclusion amounts of the protein source which incidentally may also double as the fat source in the spice. However, the protein content of the suya spices from the different sampling points were observed to be higher than the 5.9% protein value for suya spices obtained at Rumuokoro area (RS1) of Port Harcourt reported by [8] The high difference in value with reports of [8] may be due to the use of a different source of protein, presumably one with higher protein contents than was employed in Port Harcourt.
Crude fibre is a diet component that aids bowel movement and it is relevant in digestion as this promotes better absorption of food into the body. All samples were observed to high in crude fibre content with significant differences (Table 1) . Three of the samples, including the control sample were significantly richer in crude fibre than the others. This may be due to a higher inclusion level of some of the components of the spices which possess higher fibre values by different local entrepreneurs. These include ginger, turmeric, cinnamon and cloves and these could be more instrumental to the significant higher values of crude fibres recorded in some of the samples. The carbohydrate contents observed in the study were high taking as high as 50% of the total component (Table 1) . However, significant differences though slight were observed in all samples with higher contents in three of the samples. Energy values observed in the study were also high with significant differences among the samples. The high energy values are expected and theses might have been contributed majorly by the high carbohydrate level and possibly by the fat too.
From Table II and Graph II, it was noted that the mineral composition of the all the suya spices are rich in minerals. This is because condiments and spices are known be good sources of vitamins and minerals. The mineral composition of the spices from the different sampling points all revealed high levels of the macronutrient and low levels of the micronutrient with significant differences in their amounts. Significantly higher values obtained for sodium in three of the samples including the control might be due to high inclusion level of food grade sodium chloride (supplied as common salt) in the spice (Fig.1) . Edible salt is usually added to foods as a seasoning and for preservation purpose a high inclusion level will result into high levels of sodium. Sodium is the principal cation in extracellular fluids. It regulates plasma volume and acid-base balance, involved in the maintenance of osmotic pressure of the body fluids, preserves normal irritability of muscles and cell permeability, activates nerve and muscle function. [9] . The sodium content of all the spices under study were within the range of the sodium content in table salts (38,000mg/100g) and bouillon cubes (20,000mg/100g) as stated by [15] . www.wjir.org
Iron functions as haemoglobin in the transport of oxygen. [9] throughout the body. Iron contents observed were low with significantly higher values in all samples above the control brand (Fig. 2) . The difference may arise due to levels of iron in some of the components of the spices. Iron is required as a micronutrient and its low quantity in suya spices under study may be considered beneficial to health. Calcium functions as a constituent of bones and teeth, regulation of nerve and muscle function. [9] . The calcium contents are as presented in Fig. 3 . Significantly higher values observed in all samples above that in the control brand may be due to use of components with higher calcium contents. Oko Oba has the highest calcium concentration with a value of 21.46ppm which is slightly higher than that of suya spices obtained at Trans-Amadi (5) area of Port Harcourt with a value of 21.20ppm as reported by [8] Significantly higher values obtained for potassium in all samples above the control brand might also be due to higher inclusion levels of some of the components, such as turmeric which is a component of suya spices in some areas. Potassium is the principal cation in intracellular fluid and functions in acid-base balance, regulation of osmotic pressure, conduction of nerve impulse, muscle contraction particularly the cardiac muscle, cell membrane function and Na+/K+-ATPase. [9] . This makes it beneficial to health.
The health status of the digestive system and the kidneys significantly influence magnesium status. Magnesium is absorbed in the intestines and then transported through the blood to cells and tissues. [9] . It is a macronutrient and its value in suya spice may not be alarming if it falls within dietary value. Significantly higher values were obtained for all samples except one (Fig.5) . The high values however contradict the finding of [8] who reported lower concentrations of suya spices obtained from Trans Amadi area (1) in Port Harcourt. This disparity could be attributed to the use of different components with varying mineral contents as suya spice ingredients.
Significantly higher values obtained for copper levels in all samples above the control brand (Fig. 6 ) might also be due to higher inclusion levels of some of the spice components with high copper values. However, copper is required as a micronutrient and the low levels observed may be beneficial to health. The observed very low lead content (a heavy metal) falls within the permissible lead limits as stated in [10] . This suggests a safe level in the consumption of suya spice. The proximate and mineral contents of suya spices obtained from various locations within the Agege Area of Lagos State showed similarities with significant differences in values. This could in general be attributed to individual choice of ingredients, manufacturing preferences and conditions of manufacture as well as storage conditions. [8] reported that some of the similarities may be attributed to a common background to which the producers belong, such as from the same ethnic group (Hausa of Northern Nigeria). The disparities may be due to the choice and little difference in the quantity of the various ingredients used in production. The variations in the mineral contents of the suya spices may also arise as a result of choice of ingredients used and quality and quantity preferences. However, processing, packaging and storage processes may also play a role in determining the elemental composition.
V. CONCLUSION
Suya spices are made from natural spices and seasonings and have high nutritive values. This is in great contrast to regular stock cubes which contains synthetic flavour enhancers such as monosodium glutamate, high amounts of salt, sugar, disodium inosinate etc. and which may pose a threat to health especially in hypertensive individuals. Suya spice may serve as a seasoning in soups and other delicacies, for flavour enhancement in cooking and health benefits.
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